Introduction
In addition to delivering instruction to students on the technical dimensions of additive manufacturing, engineering technology can and some suggest must play a role in delivering instruction on additive manufacturing's role in stimulating economic development, regional transformation, and domestic competitiveness. That is, the technology must be brought out of the lab and made accessible to those who have or can potentially have a role to play in the political and economic process 1, 2 .
In spring of 2014, an initiative was launched to improve accessibility to additive manufacturing. This engagement and outreach effort not only focused on internal outreach to promote awareness within a general population but also to the general public. During the summer, an additive manufacturing workshop was completed by selected members of a general population.
In the fall of 2014, industrial grade additive manufacturing equipment was taken out of a lab setting and deployed to a more public facility and one in which members of the community would have greater accessibility. In addition, two more diverse subsets of the community's population received instruction and training on the equipment and technology.
At present, key is the sustainability of the engagement and outreach initiatives. That is how can these engagement and outreach initiatives be developed further and matured ecologically, economically, politically, and culturally. The literature is rich with models that can be deployed. These models include initiatives that pair up selected advocates and other personnel with external constituents from industry, innovation hubs, non-profits, and academic institutions. This initiative has also begun exploring opportunities to deploy additive manufacturing "vending machines" as part of greater community engagement model for stimulating economic development, regional transformation, and domestic competitiveness.
Accessibility to Additive Manufacturing
In academic communities, accessibility to 3D printing, while it is branching out, is generally limited to selected segments of the population. Deploying additive manufacturing by way of 3D printing in academic settings has the potential to contribute to sustaining this growth, expanding diversification, and stimulating economic development and domestic competitiveness.
Studies have reported on the use of 3D printing services as an effective engagement and outreach tool by integrating their technology with university facilities that are constantly and actively engaged with its community. Ramaley and Zea recommend using 3-D digital printing as a tool to foster engagement and learning 3 . At the same time, however, they have expressed reservations due to limitations posed by the exorbitant costs associated with 3D printing technology at that that time-2005.
Since 2005 though, the costs associated with 3D printing has fallen and many forms and a variety of machines are available. Because of this, there has been a greater effort to use 3D Page 26.749.2 printing as an engagement and outreach tool. Hoy examined the concept of using the library for teaching 3D printing concepts to their patrons as they might for computers, photocopiers, and the internet 4 . As well, he has proposed expanding the offering of traditional 3D printing to medical applications. Scalfani has reported on the efforts of the University of Alabama libraries to facilitate an open access 3D printing studio 5 . The studio users incorporate these services into class projects, research, and instruction. Scalfani has also recommended the deployment of the 3D studio in a visibly open area in their library. Colegrove reported findings from the University of Nevada, Reno (UNR) 6 . He indicated that the services offered by the campus library were substantial and cut across numerous disciplines. He reported that cross-disciplinary users quickly adopted the 3D printing services offered by the UNR library and that the new 3D printers were operating at or near capacity during their first year of deployment. He also reported that anecdotal observations suggested that the academic communities' access to these services empowered deeper engagement with the construction of knowledge. Pryor described the 3D printing service at the Southern Illinois University Edwardsville's Lovejoy library 7 . He reported that their experience of the 3D printing service was a "mixed bag". While there was widespread excitement about the potential, the usage numbers were low. He recommended that a library looking to implement such a service establish metrics for success.
In an attempt to facilitate engagement and outreach, the authors used 3D printing as the means and developed and deployed several initiatives. These initiatives included the development and deployment of short and long versions of 3D printing workshops, identification of potential surplus technology and its deployment, and collaboration with campus library to offer 3D printing services. To further foster engagement and outreach opportunities to deploy additive manufacturing, additive manufacturing "vending machines" were examined as part of greater community engagement model. Deploying these machines at strategic locations across campus has now become part of the vision.
A 3D Printing Event
During the spring and summer of 2014, a three-day 3D printing event was developed and deployed. The purpose of this event was to introduce from 8-10 selected administrators, staff, and faculty members to 3D printing. Upon completion of the event, it was hoped that participants would be knowledgeable and skilled in the fundamentals of 3D printing and would be able to advocate on behalf of the innovation technology and production tool. The event included training with the aid of resources housed in the College of . The goal of this Engineering and Technology initiative was to begin developing a pool of 3D printing advocates who are also economic development and regional transformation advocates. The event announcement-a flyer-appears in Appendix A and depicts the event's goals and agenda.
At the onset of the summer of 2014, the announcement of three-day 3D printing event was conveyed by means of the flyer. The announcement and subsequent follow-ups yielded eight viable participants: Due to a situation beyond their control, one participant had to withdraw from the event before it began.
The participants were first introduced to the additive manufacturing resources, capabilities, capacities, and products that could be produced. They were then introduced to several processes underway, including the one with which they would be engaged during the balance of the event. The introduction also included supervised processing and post-processing. Once a level of participant hands-on confidence with 3D printing was achieved, they were provided the opportunity to process canned products, which they could have personalized, and then 3D print the designs they developed. During the end of the last session of the event, the participants were administered a post-event poll to, on a 1-4 scale, gage their satisfaction with the event and to ascertain their plans for the use of the knowledge and skills gained from the event-see Appendix B. Generally speaking, all the participants were very satisfied with their event experience. The descriptive statistics that characterize the participants' level of satisfaction is depicted in Figure 1 . 
Collaboration with Library
Libraries, more and more frequently referred to as information or knowledge centers, are probably some of the most accessible facilities on university campuses. Most are accessible close to if not 24 hours a day and almost 365 days a year. The research tends to suggest that the campus library would be one of the better places to house equipment intended to improve accessibility to additive manufacturing.
Following a meeting with the chief administrator of the campus' library and selected library staff members, a small room was made available in the library to the authors. The campus map is depicted in Figure 2 with the location of the library, the College of , and the stadium identified. Figure 3 depicts the location of the 3D Engineering and Technology printing lab, which is located on the 2 nd floor of the library. In addition to housing library stacks and the 3d Printing Lab, the second floor houses the library's Teaching Resource Center (TRC) and the library's administrative offices (ADM). Being housed with these library entities is considered a boon for the initiative as it improves visibility. In the fall of 2014, industrial grade additive manufacturing equipment was relocated to this location. In addition, personnel were trained on the equipment and technology. It is anticipated that as additional advocates are trained and educated, additional engagement and outreach initiatives will be deployed to meet the ever increasing anticipated demand for access to additive manufacturing technology. At present, key is the sustainability of the engagement and outreach initiatives.
To support the initiative, which is articulated in Figure 4 (a) and whose goal is to improve accessibility to additive manufacturing, the initiative was able to negotiated the use of a stillserviceable monochrome ZPRINTER® 310 PLUS 3D printer, originally intended to be sent to surplus. Figure 4 On December 12, 2014 a 1 hour-long workshop was conducted to provide ten library staff members with an overview of 3D printing and the collaborative effort. The participants were administered a post-workshop survey to gage their satisfaction with the workshop. Generally speaking, all the participants were satisfied with their workshop experience. The summary data are depicted Figure 5 .
In addition, their comments on the post workshop survey included the follow:
 "More organized presentation. think about attending a larger workshop"  "I would like to go to advanced workshop. I think I wanted a more in-depth(probably the one offered over a few day period)"  "Yes, I would like to attend an advanced workshop"  "Very interesting, would like to be contacted about the next date workshop id available.  "Interested in attending Summer Workshop"  "Can't wait for the next step!"  "interested in attending advanced workshop" Seven of the participants indicated an interest in attending an advanced workshop, which the authors' anticipate offering during summer of 2015.
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Scale: Very Satisfied, 4; Satisfied, 3; Dissatisfied, 2; Very Dissatisfied, 1. 
"Vending Machines"
In order to continue fostering additive manufacturing engagement and outreach with the aid of 3D printing, the authors are exploring opportunities to deploy additive manufacturing "vending machines" as part of greater community engagement model 9 . Envisioned is the deployment of these machines at strategic locations across campus, including the library and the football stadium. The campus map is depicted in Figure 2 with the location of the library, the College of , and the stadium identified. Engineering and Technology Figure 6 depicts two additive manufacturing vending machines that are available. Figure 6 (a) depicts "Innovation Station", a 3D printing vending machine developed by the University of Texas at Austin 10 . Figure 6 (b) depicts "DreamVendor", developed by Virginia Tech University 11 . Figure 7 depicts the vision of the anticipated process flow of user and vending machine interaction. Visit will be made to campuses that have integrated vending machine technologies to gain valuable insights and to gauge the effectiveness on how the technologies are integrated with their constituents. Validation of the process flow will take place following the visits. It is anticipated that plans will be solidified by the spring of 2016. 
Summary
During summer 2014, a three-day 3D printing event that focused on 3D printing was developed and deployed. The event included training with the aid of resources housed in the College of . As the results suggest, all the participants were very satisfied with Engineering and Technology their event experience. The goal of this event was to begin developing a pool of 3D printing advocates who are also economic development and regional transformation advocates. In the fall of 2014, industrial grade additive manufacturing equipment was relocated to a more public Printed Part facility and one in which members of the community would have greater access to the technology-the campus library. In addition, personnel were trained on the equipment and technology. At the end of the semester, a one hour workshop was conducted to give other library personnel an overview of 3D printing and the collaborative effort. The workshop participants were administered a post-workshop survey to gage their satisfaction with the workshop. The data suggest that the participants were satisfied with their workshop experience. Seven participants indicated their interest in attending an advanced workshop, which the authors anticipate offering during summer 2015. During this workshop, it is anticipated that selected advocates and other personnel with an interest in additive manufacturing will be paired with external constituents from industry, innovation hubs, non-profits, and other academic institutions. The deployment of additive manufacturing "vending machines" is also being explored as part of a greater community engagement model. It is anticipated that this initiative will be solidified by the spring of 2016.
Conclusions
Delivering instruction to students who become major contributors to business and industry is one of engineering technology's strong suits. It can also play a role in delivering instruction on additive manufacturing's role in stimulating economic development, regional transformation, and domestic competitiveness. This role has been facilitated by the drop in cost for additive manufacturing systems and the increase in availability of technological options. As a result, 3D printing has become a viable engagement and outreach tool for stimulating economic development, regional transformation, and domestic competitiveness.
Additional 3D printing engagement and outreach initiatives are underway and others are in the planning stages. These initiatives include the delivery of introductory and longer, in-depth 3D printing workshops, additional collaborative efforts with the campus library to offer 3D printing services, and the deployment of 3D printing vending machines. Moreover it is envisioned that students in the additive manufacturing course will participate in the execution of these ongoing and future endeavors. The experiences garnered by these students through the interactions with the affected constituents will enrich their learning experiences, which they will carry with them in their professional careers.
